Adrenalectomy-induced alterations in glucagon binding and lipolysis in isolated rat adipocytes.
Adipocytes from adrenalectomized rats nearly lost their lipolytic response to glucagon concomitant with a 90% decrease in the number of glucagon receptors per cell. Quantitative analysis of the relation between amount of cell-bound glucagon and hormone-stimulated lipolysis revealed that the ability of the remaining 10% of glucagon receptors to induce lipolysis was not impaired. Binding of the beta-adrenergic antagonist [3H]dihydroalprenolol and maximal lipolysis induced by (-)-isoproterenol, (Bu)2cAMP, 3-isobutyl-1-methylxanthine, and adenosine deaminase were reduced only 10 to 20% after adrenalectomy. Furthermore, glucagon-stimulated cAMP production was greatly decreased in adrenalectomized animals, but isoproterenol-stimulated cAMP production was not. Hydrocortisone replacement in adrenalectomized rats only partially prevented the loss of glucagon receptors and glucagon effects on both cAMP production and lipolysis. These findings suggest that lipolytic cascade distal to hormone receptors was not greatly impaired in adipocytes after adrenalectomy and that the unresponsiveness of these cells to glucagon was mostly due to a marked reduction in the number of glucagon receptors.